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Abstract 
This study explores the perceptions and behaviours of drivers that pertain to cruising for 
parking and their impact on the time of cruising for parking. Two surveys were conducted 
with drivers in the Southbank district of city of Brisbane, Australia through face-to-face 
interviews. This district is Brisbane’s cultural and recreational precinct and one of most 
popular tourist attractions where severe congestion is frequently seen during the afternoon 
peak-hours because of visitors and commuting traffic. The survey reveals that potential 
errors in drivers’ perception of the parking cost are one of the major drivers of the cruising 
behaviour and drivers are not necessarily well informed about parking costs, even when they 
claim to be familiar with these costs. We also demonstrate that the on-street parking 
premium could be much larger than our common assumptions and a significant contributor 
to the increased cruising time. Failing to reflect the premium factor in parking pricing will 
depreciate the effectiveness of pricing-based strategies to mitigate the cruising for parking 
issue. 
 
1.Introduction 
The economics of parking and associated driver behaviour have recently attracted increased 
research attention. This may have been caused by recognition of parking policies as an 
effective management option to ease travel demand without social opprobrium resulting from 
other alternatives such as congestion pricing or road tolling. Recent studies also cast more 
light on “cruising for parking” phenomenon, which is a common and natural behaviour of 
drivers to search for more affordable and convenient on-street parking. Cruising for parking 
causes additional and potentially significant traffic delay in peak hours by adding extra 
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burden to already congested roadways. Past studies report that cruising traffic may account 
for up to 30% (Allen, 1993) or even almost half of the peak hour traffic (Arnott and Rowse, 
1999) in urban downtown districts.  
Majority of the literature reviewed discusses the cost of parking as the dominant determinant 
of the cruising behaviour (Glazer and Niskanen, 1992; Arnott and Inci, 2006; Shoup, 2006; 
Inci and Lindsey, 2015). The basic principle behind this theory is that ultimately, the 
equilibrium will be reached when the price difference between on- and off-street parking is 
negated by the cruising costs incurred by individual drivers. In other words, cruising may be 
completely eliminated when the cost of on-street parking is set equal to the cost of off-street 
parking. Some assumptions appear to be widely adopted including: i) all drivers have the 
perfect knowledge of the parking price and availability; ii) parking price is the only 
discriminating factor; and iii) all drivers make economically rational decision to minimise the 
parking and associated cruising costs. However, we support the argument that this approach 
may oversimplify drivers’ decision-making and cause potential errors in capturing some 
crucial elements of cruising for parking behaviour.  
The aim of this study is to explore the perceptions and behaviours of drivers that pertain to 
cruising for on-street parking. We conducted surveys with drivers to reveal potential factors 
influencing the cruising behaviour, in addition to the conventional parking price factor, to 
quantify their impact on cruising time. This empirical study adds to the body of knowledge in 
multiple ways, but no more significant than providing new empirical evidence to understand 
cruising behaviour. As identified by Ommeren et al. (2012), parking research literature lacks 
empirical data in analysing cruising behaviour. Data from parking options with differential 
fares within the same timeframe is presented to allow for reliable price sensitivity analysis of 
drivers. Accompanied with this data is the survey input from users on perceived value of on- 
and off-street parking, allowing the comparative analysis between actual and perceived 
parking costs. This article also includes longitudinal interview data from Brisbane, Australia, 
during which the parking fees have increased significantly to investigate the long-term price 
sensitivity of drivers, and confirm the theories on driver price sensitivity. 
2. Literature Review 
Earlier studies in this domain attempted to derive optimal pricing schemes of parking to 
manage peak-hour traffic and congestion through economic parking models. Arnott et al. 
(1991) suggested a location-dependent pricing to prevent queuing for parking and to reduce 
schedule delay costs of travellers. This model was further enhanced to incorporate the 
stochastic availability of vacant parking spaces (Arnott and Rowse, 1999). Glazer and 
Niskanen (1992) associated the cost of parking and traffic congestion through an assumed 
relationship between the parking fee and the period of parking. They argued that increasing 
a parking fee induces shorter parking periods and quicker turnovers of the parking spaces, 
which eventually brings in more traffic and congestion to the area. Box (2000) discussed the 
potential congestion and accident effects of street parking. Although the cruising for parking 
was not articulated as the main causes of congestion, it emphasized the role of off-street 
parking to address the issue of the street parking congestion. The author also suggested the 
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convenience and walking distance as the primary factor encouraging drivers to search for 
street parking.  
The cruising for parking phenomena has emerged as a more central issue in more recent 
studies. Shoup (2006) presented a comprehensive review of the past studies on cruising for 
parking which approximated the proportion of cruising vehicles between 8 and 74 per cent of 
the total traffic, and the average cruising time between 3.5 and 14 minutes. The author 
argued that under-priced on-street parking is a mismanagement of scarce urban land, and 
the price of on-street parking must be set at least equal to that of off-street parking to 
eliminate cruising behaviour. He also highlighted other complications that must be explored 
for a better understanding of cruising other than only the parking price.  
Arnott and Inci (2006) presented an integrated model of street parking and traffic congestion, 
in which the demand for downtown trip is determined by the total cost of trip including the 
cost of travel time and on-street parking. In a subsequent paper of Arnott (2006), a new 
model was developed to formulate the spatial competition between street parking and 
parking garage. Later, Arnott and Rowse (2009) proposed an enhanced model to 
incorporate street parking, parking garage, and traffic congestion in to their calculations. This 
study demonstrated through the model that the garage parking fee exceeding the on-street 
parking fee would equalise the full prices of garage parking and on-street parking due to 
increased cruising vehicles and their travel time. They later extended the model to account 
for heterogeneous individuals having different time values and parking durations and 
suggested that on-street parking time limits can be an effective countermeasure to eliminate 
cruising for parking (Arnott and Rowse, 2013).  
van Ommeren et al. (2012) derived the number of cruising drivers and the distribution of 
cruising time from the Dutch National Travel Survey. The descriptive information showed 
that 30% of the drivers cruised for on-street parking but the majority of drivers spent only 1 
minute for cruising with the average cruising time of 36 seconds. The relatively insignificant 
cruising time was explained by the identical parking rate of on- and off-street parking in most 
Dutch municipalities. In addition, this study found that the cruising time increases with the 
total travel duration and the parking duration, and the cruising is more common among 
shopping and leisure drivers compared to work-related commuters. 
On-street parking offers a premium of accessibility such as convenience and short walk to 
destination. However, the accessibility factor has been largely unexplored in the literature. 
Only one study by Kobus et al. (2013) provides an approximated value of the on-street 
parking premium derived from their empirical study, which was estimated to range from 
€0.37 to €0.60 in the Netherlands. The authors suggested that the demand for on-street 
parking is price elastic when the parking duration is longer than one hour, so even a small 
reduction in the on-street parking price could induce a strong increase in the parking 
demand. 
The literature on cruising for parking is dominated by theory and economic models. Empirical 
evidence on cruising for parking is scarce and only a few attempts have been made in the 
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context to estimate the level of cruising traffic and their cruising time (Shoup, 2006). van 
Ommeren et al. (2012) is the only recent empirical study that estimated the amount of 
cruising vehicles using a nation-wide random sample of car trips. Although insightful, these 
results are difficult to generalise because this study was conducted in areas with equal on- 
and off-street parking fares. The decision to cruise is a complex process than a simple price 
model can portray while the generality of these results is open to question. The value of time, 
walking accessibility of parking, unpredictable cruising time, and imperfect information about 
nearby parking prices are important but relatively unexplored considerations in the literature. 
This phenomenon can be better understood with empirical observations rather than 
theoretical models, and thus more realistic explanations of drivers’ decision-making process 
can be made. 
3. The Surveys  
The data for this article has been collected from Southbank district of city of Brisbane, 
Australia through face-to-face interviews. This district is Brisbane’s cultural and recreational 
precinct and one of most popular tourist attractions. Cinemas, museums, conservatorium, 
convention and exhibition centre, and many more attractions attract considerable level of 
leisure and recreational trips. Severe congestion is frequently seen in this area during the 
afternoon peak-hours because of visitors and commuting traffic.  
The Southbank district can be considered as an ideal location to observe and analyse 
cruising behaviour because the predominant purpose of trip to this area is for leisure and 
shopping. This eliminates the possible noise in the data induced by drivers with different 
purposes for their trips (van Ommeren et al., 2012). Cruising for parking is reportedly not a 
common behaviour amongst all drivers, but occurs more frequently by shoppers and tourists 
whose trips are occasional and less predictable (Anderson and de Palma, 2004). Automobile 
commuters may use a contracted parking space because they cannot afford to cruise in a 
daily basis. Shoppers and tourists, on the other hand, have no reserved parking space and 
additionally their lack of information about traffic conditions and parking locations make the 
most desirable parking spaces more competitive.  
Less than 100 on-street parking is available along two of the more popular streets with many 
popular restaurants and cafes are centred as well. An underground parking plaza is also 
available at the end of one of these streets offering more than 800 spaces with lift and stair 
accessibility from its multiple entrances. The capacity of the underground parking is sufficient 
to accommodate the peak-hour demand at Southbank.  
The data collection has taken place in two separate instances, May 17 – June 15 2013 and 
April 24 – May 23 2015. Some changes have been made on the parking price structures 
between 2013 and 2015 (Table 1). On-street parking in 2013 was relatively inexpensive at 
only $2 per hour, whereas drivers had to pay $15 for entry to the parking plaza for up to 
three-hour stay. In 2013, for a three-hour stay, on-street parking costed only 40% of the off-
street parking fee. On-street parking price has been increased to $4.40 per hour for 
weekdays but unchanged for weekends, whereas the parking plaza fee increased by $1. 
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Currently, for a three-hour visit, on-street parking fee is about 83% of the off-street parking 
fee for weekdays, and 38% for weekends. 
Table 1. Parking Price Structure (evening rate) in Southbank, Brisbane 
Year Curb street parking Underground parking  
2013 $2 per hour up to three maximum hours (Mon 
– Sun) 
$15 per entry up to three hours (Mon 
– Sun) 
2015 $4.40 per hour up to three maximum hours 
(Mon – Fri) 
$2 per hour up to three maximum hours (Sat 
and Sun) 
$16 per entry up to three hours (Mon 
– Sun) 
 
 
The 2013 survey asked respondents simply if they had cruised for on-street parking and 
duration of their cruising time. This survey is used mainly for comparison with the 2015 
survey as the parking prices in the area have been changed significantly over the last two 
years especially for on-street parking. The more recent survey is the main data source for 
detailed discussions on cruising behaviour. Both interviews were conducted in the early 
evening between 5 and 8 p.m. on Fridays and Saturdays when the area becomes busy with 
visitors. Drivers were randomly chosen and requested to participate in the interview and total 
100 drivers were interviewed for each survey including 50 on-street parkers and 50 off-street 
parkers. 
The survey consists of a total 12 questions to collect information from respondents about 
their experience and perceptions of cruising for parking. The interview was designed to take 
less than 5 minutes without demographic question to increase the response rate as most 
interviews were conducted on the street. The response was very positive in general although 
family members or friends accompanied most of the respondents. A screening question was 
asked to identify the driver of the car. The main questionnaire was structured into five 
sections including: trip purpose and duration (Q1 & Q2); cruising time and associate 
behaviours (Q3, Q4 & Q5); parking choice and preference (Q6 & Q7); driver’s knowledge of 
the local area and parking condition (Q8, Q9 & Q10); driver’s knowledge of the parking price 
and price sensitivity (Q11 & Q12). The interview questions with processed responses are 
presented in Table 2. 
 
 
 
 
ATRF 2016 Proceedings 
Table 2. Main Survey (2015) Questions with Responses 
Q1. How long do you intend to stay? On-street 
  105-120: 19% 
  > 2hrs: 81% 
Off-street 
  105-120: 19% 
  > 2hrs: 81% 
 
Q2. What is the main purpose of your visit to Southbank? On-street 
  Business: 0% 
  Leisure: 100% 
  Others: 0% 
Off-street 
  Business: 0% 
  Leisure: 100% 
  Others: 0% 
 
Q3. How much time did you spend for searching for parking? On-street 
  Avg: 13.38 min 
  StDev: 4.18 min 
Off-street 
  Avg: 15.72 min 
  StDev: 3.23 min 
 
Q4. (for off-street parkers only), did you search for street parking first? Yes: 100% 
No: 0%  
Q5. Did you intend to spend such time for searching for parking?  
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On-street 
  Yes: 26% 
  No: 74% 
Off-street 
  Yes: 20% 
  No: 80% 
Q6. Which parking do you prefer, underground or street parking?   On-street 
On-street: 98% 
Off-street: 0% 
No preference: 
2% 
Off-street 
On-street: 98% 
Off-street: 0% 
No preference: 
2% 
 
Q7. What are the main factors affecting your preference? On-street 
  Price: 90% 
  Accessibility: 8% 
  N/A: 2% 
Off-street 
  Price: 92% 
  Accessibility: 6% 
  N/A: 2% 
 
Q8. Are you familiar with the local area? On-street 
  Yes: 90% 
  No: 10% 
Off-street 
  Yes: 94% 
  No: 6% 
 
Q9. Are you familiar with the traffic condition including the parking condition 
in Southbank at this time of day? 
On-street 
  Yes: 86% 
  No: 14% 
Off-street 
  Yes: 86% 
  No: 14% 
Q10. Would knowing the exact parking information including availability and 
prices change your mode of travel or choice of parking? 
On-street 
  Yes: 14% 
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  No: 86% 
Off-street 
  Yes: 10% 
  No: 90% 
Q11. How much do you expect to pay for parking for the duration of your 
stay?  
On-street 
  Avg: $12.0 
  StDev: $3.33 
Off-street 
  Avg: $20.6 
  StDev: $3.71 
 
Q12. At what price difference between on-street and underground parking, 
would you use the underground parking as your first choice without searching 
for street parking?  
On-street 
  Avg: -$1.34 
  StDev: $1.69 
 
Off-street 
  Avg: -$2.96 
  StDev: $1.63 
 
 
3. Discussion 
 
3.1 Parking Information 
It has been discussed in earlier literature that knowledge on parking conditions is an 
important determinant of cruising behaviour, and better-informed drivers will choose to avoid 
cruising. A common assumption of existing theory also has been that drivers can make 
informed decision on parking costs provided they know the costs structure and the parking 
conditions (Teng et al., 2002). In the real world setting, however, drivers unlikely to possess 
the perfect knowledge of the parking cost and the prevailing parking condition. The 
information of on-street parking availability is yet readily available to drivers. Parking fees 
fluctuate by location, time of day, day of week, and duration of stay, which facilitates 
substantial errors in assuming the actual parking cost for drivers. 
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An overwhelming majority of respondents, both on- and off-street parkers reported that they 
were familiar with the local area (90% and 94% respectively). Similarly, a significant majority 
(86% for both groups) also responded that they were familiar with the traffic and parking 
conditions of the area they were visiting. This is important as combined with the former 
question; it is safe to assume that the travellers believed that they were knowledgeable on 
the logistics of parking and traffic conditions of the area they were visiting.  
The survey participants were also asked whether they would have made a different decision 
on transport mode had they known the exact information of parking cost and availability 
(Q10). The majority of the respondents indicated that their mode of transport would not have 
changed (86% on-street parkers, 90% off-street parkers), whereas 14% on-street parkers 
and 10% off-street parkers indicated that they could have considered using public transit. 
Although this is only a small fraction, more than 10% of travellers to the study area could 
have been switched to public transit provided that the exact traffic and parking information 
was available to them. 
3.2 Parking Cost 
The survey also assessed travellers’ knowledge of the parking cost. The street parking rules 
and fees are relatively straightforward in the study area. Three parking zones are defined 
throughout the City of Brisbane where different rules and parking fees apply. On the other 
hand, the underground parking fee may vary between $12 and $22 for a three-hour parking 
depending on the time and day of visit. The survey examined if drivers have had the exact 
knowledge of the parking fee for the length of stay and potential impacts of misperceived 
parking cost on cruising for parking. The interview asked how long each respondent 
intended to stay in Southbank (Q1) and the expected parking cost for the period of stay 
(Q11). Figure 1 presents the comparison between expected versus actual parking costs.  
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Figure 1 Expected vs. Actual Parking Cost (for a three-hour parking duration) 
The results reveal that predominant number of drivers misjudged the actual parking cost. 
Only 16% of total respondents had reasonably accurate knowledge of the parking cost with 
errors of less than $1. It is noteworthy that drivers slightly underestimated the on-street 
parking cost (by -$0.5), whereas they significantly overestimated the underground parking 
fee, by $4.65 in average. The majority of on-street parkers (58%) estimated the parking cost 
relatively accurate with errors of less than $2. On the other hand, more than 40% of off-
street parkers overestimated the underground parking price by $7 or more. 
Overestimated off-street parking may strengthen the perceived price competitiveness of on-
street parking by drivers and encourage searching for street parking as a result. The 
difference between actual on- and off-street parking costs is $3.50 for a three-hour stay. This 
was exaggerated to $8.65 in the perception of drivers, which could have further inflated the 
competitiveness of on-street parking and the value of cruising. The significant majority of 
respondents (98%) preferred on-street parking as their first choice over off-street parking 
(Q6). Out of 98 respondents who preferred on-street parking, 91 of them picked the cheaper 
price of on-street parking as the primary reason, whereas 7 respondents chose the easy 
accessibility (Q7). 
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The errors in perceived parking cost may have been a result of the lack of information to 
visitors. The price of street parking is consistent across the entire parking zone and the 
survey verified that drivers had relatively accurate knowledge of the on-street parking cost. 
However, the underground parking fee varies largely depending on time of day, day of week, 
parking duration, and various promotions offered by the business operator. Perceived 
overestimation of the off-street parking cost will affect the decision-making of drivers to 
consider searching for more affordable parking. A worthwhile exercise to mitigate cruising 
may be facilitating a reliable dissemination measure to visitors to provide the parking cost 
information of adjacent parking plazas.  
3.3 On-street Parking Premium 
The convenience of on-street parking in accessing shops and restaurants around the area of 
interest is a significant determinant of parking behaviour (Kobus et al., 2013). Another 
dimension of interest is the ease of exiting the parking facilities within the convenience factor, 
especially following larger crowd events—concerts, sports events etc. This accessibility 
factor is an important consideration for travellers in parking choice. The last question of the 
survey asked the respondents at what price difference would they use the underground 
parking as the first choice (Q12). Figure 2 illustrates the responses. 
 
 
Figure 2 Willingness to pay for street parking additionally over underground parking fee ($ per 
hour) 
More than one third of respondents (35%) answered that they would choose underground 
parking without cruising if the parking price is equal for on-street and underground parking. 
On the other hand, one tenth of respondents (10%) were willing to pay $5 or more per hour 
for the street parking premium and about the half of respondents (47%) answered that they 
would pay $3 or more per hour for the on-street parking premium. Overall, the on-street 
parking premium can be estimated at $2.15 per hour based on the survey results.  
The survey results clearly demonstrate that drivers acknowledge the premium of on-street 
parking and they are willing to pay additional price for the premium. The street parking is 
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currently $3.50 cheaper than the underground parking for a three-hour parking in the study 
area. The implication to pricing policy is that the on-street parking fee may be increased by 
$9.95 ($3.50 + $2.15/hr times 3 hours) for a three-hour parking without reducing demand. 
Further increase of the on-street parking price than $9.95 will be effective to reduce the 
demand and cruising for on-street parking by negating the price competitiveness and 
premium of street parking.   
3.4 Impact of Parking Price Increase 
The last component of the data analysis is comparison of the reported cruising times 
between 2013 and 2015. Descriptive statistics of the 2013 survey are presented in Table 3. 
The main difference in those two surveys are the parking type (i.e., on- and off-street) and 
the year of survey (i.e., year 2013 and year 2015 to capture parking cost escalations). To 
test for the impact of parking type and year of survey, a 2-way ANOVA with no interaction 
was run (Table 4). The parking type effect was found insignificant, whereas the year of 
survey was significant, positively impacting on the average cruising time. The on-street 
parking fee (weekdays) increased substantially between 2013 and 2015, but the desired 
effect of eliminating cruising was not observed. The effect of pricing appears to have been 
diminished over the two-year period, or the rate of fee increase may have been incremental 
to make a notable impact on cruising.  
Table 3. Descriptive Statistics of the 2013 Survey Data 
Date Parking type Participants 
Cruising time (min) 
Average St Dev 
May 17, 2013 Fri On-street 35 12.74 6.35 
May 18, 2013 Sat On-street 35 13.89 5.99 
June 14, 2013 Fri Off-street 35 13.03 5.56 
June 15, 2013 Sat Off-street 35 12.53 5.89 
   
Table 4. ANOVA Results 
 Df SSE MSE f-statistic p-value 
Time (Year) 1 135.60 135.63 5.06 0.03* 
Parking Type 6 169.70 28.28 1.06 0.39 
Residuals  231 6189.90 26.80   
*Statistically significant at 0.05 level. 
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4 Conclusions 
This article presents the results of an empirical study aimed at better addressing impact of 
driver perception of parking costs on traditional parking models and associated cruising for 
parking behaviour. The article adds to the existing parking equilibrium models by identifying 
biases and inaccuracies in drivers’ parking cost knowledge, which has been assumed to be 
perfect in earlier literature, and quantifying the cost of perceived on-street parking premium. 
We have shown that perceived costs are one of the major drivers of the cruising behaviour 
and drivers are not necessarily well informed about parking costs, even when they claim to 
be familiar with these costs. We also have proven that the on-street parking premium could 
be much larger than our common assumptions and thus it must be considered in parking 
pricing.  Contrary to the earlier study by Kobus et al. (2013), we have found the premium to 
be $2.15 per hour on average and a significant contributor to the increased cruising time. 
Failing to reflect the premium factor in parking pricing will depreciate the effectiveness of 
pricing-based strategies to mitigate the cruising for parking issue.  
Lastly, we compare the price elasticity of drivers by comparing the data from the present 
study to an earlier survey in 2013. The results indicate that cruising times for different years 
is significant; however, the on- and off-street parkers cruising times do not differ significantly. 
This is interesting as off-street parking fee has almost stayed the same from 2013 to 2015, 
whereas on-street parking is significantly more expensive for 2015. Yet, the marginal 
increase of the on-street parking cost seems to have failed to reduce cruising behaviour, 
further strengthening our argument on a new parking model with emphasis on on-street 
parking premium, perceived parking costs, and sunk cost of cruising behaviour. 
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